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3o8 Mr. Bowboim on an all-furrouniing Ort f 

■III. Obfervations tending to prove \ by Phenomena and Scrip- 
ture, the Exijtence of an Orb, which furrounds the whole 
vi/ible material Syjlem ; and which may be necejfary to pre~ 
ferve it from the Ruin, to which, without fuch a Counter* 
balance i it feems liable by that univerfal Principle in Matter 9 
Gravitation. 

By JAMES BOWDOIN, Efquire, 
Prefdent of the American Academy of Arts and Sciences. 

AT the conclufion of a memoir, entitled, " Oblervations 
on Light, &c." which I have had the honour to lay be*, 
foxe the Academy, it was intimated, that there are phenomena 
in nature, and other evidence, tending to prove the exiftence 
of an orb, that furrounds the whole vifible material fyftem. 

The evidence is, — -phenomena and fcripture. 

The phenomena are, — the luminous girdle in the blue ex~ 
panfe, called the Milky Way ; — other luminous appearances in. 
it ; and the expanfe itfelf. 

In regard to the luminous girdle, or Milky Way. — -This 
phenomenon has been fuppofed to refult from the combined 
luftre of infinite multitudes of ftars, too diftant to bediftin&ly 
vifible. But although it be obferved through telefcopes, that 
there is a great number of ftars in the Milky Way, on which 
circumftance theiuppofition is founded, they appear as ftars kt 
in it ; diftinguiihable from it ; and not contributing to form 
the phenomenon . 

The fuppofition not only difagrees with the appearance, but 
is inconfiftent with every philofophical idea concerning thofe 
tftars. They arereprefented to be funs ; each having its £yf~ 
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tem of planets revolving round it ; and confequently requiring 
& ipace proportioned to their number, and the extent of their 
fyftenis ; which fpace, for fuch multitudes of them as the fup- 
polition implies, muffc be beyond conception immenfe : and 
through which they muft therefore be difperfed at fuch diftances, 
that comparatively few of them could be vifible by us ; and 
that the whole together could not blend their light to cauie that 
phenomenon. 

On the contrary, the phenomenon ftrikes us, as it may be 
fuppofed fuch a luminous girdle would ftrike, if its light were 
refle&ed from the concave furface of afardiftant orb : to which, 
on the hypothecs affumed, it had been propelled from the nu- 
merous fyftems, which the orb enfolds. 

The lame idea is fuggefted by the different degrees of its. 
light, from a fmall light to a faint fcarcely difcernible one ; by 
the frequent interruptions of it ; and by the large chafixi, which 
for a coniiderable fpace, makes the girdle appear double, and 
very irregular. 

Thefe appearances may be occafioned by the fituation of the 
earth in refpedt to thofe parts of the orb, from which certain 
cones of light (prefently to be explained) are refle&ed ; and 
by the particular conftru&ion, and configuration of thofe parts j 
by means of which thofe cones are broken, and irregularly re- 
flected to the earth : whofe different fituations in its orbit, by 
mfcn of its great diftance from the orb, would occafion no fen- 
fible difference in the appearance. 

With refped to the other luminous appearances in the con- 
ffip expanfe, I beg leave here to introduce feveral obfervations, 
*tpon that fubjedt, from two authors, who have diftinguifhed 
themfelves in the aftronomkal branch of fcience, 

C c One 
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One of them, Dr. Smith, in his Syftem of Optics,* obferves, 
that " Hugenius, in the year 1656, looking by chance through 
a large telefcope, at three fmall ftars, very clofe to one another, 
in the middle of Orion's Sword, faw feveral more as ufual. 
But the three little flars very near one another, (marked 3 by 
Bayer J together with four more, fhone out as it were through 
a whitijh cloud, much brighter than the ambient Jky : which 
being very black, caufed that lucid part to appear like an aper- 
ture, which gave a profpeSl into a brighter region. He viewed 
it many time, and found it continued in the very fame place, 
and of the fame fhape as the figure reprefents ; [See plate II. 
fig, 8.] and called it Protentum cui certe Jimile aliud nufquam 
apud reliquas jlxas potuit animadvert ere " 

He alfo obferves, that " in the Philofophical Tranfadtions, £ 
there is an account of a later difcovery of Jive more juch lucid 
fpots, though lefs confiderabie than this of Hugenius ; the mid- 
dle of which, we are there told, is at prefent in n. 19 00', 
with fouth latitude 28 ° 45' ; and that it Jends jorth a radiant 
beam into the fouth- eaft, as another in the girdle of i\ndrome- 
da feems to do into the north-eaft. It is alfo there remarked, 
that though thefe fpots are in appearance but fmall, and moft 
of them but a few minutes in diameter ; yet, fince they are 
among the fixt ftars, as having no annual parallax, they cannot 
fail to occupy fpaces immenfely great j and, perhaps, not lefs 
than our whole folar lyftem: in all which /paces > it Ihould feem f 
that there is a perpetual uninterrupted day" 

The 

* P. 447—8. 
N). 3f7 Jji uU Abr. voliv. p. 2*9. 
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The other author, Mr. Fergufon, fpeaking of the Milky Way, 
fays, «f* " There is a remarkable trad round the heavens, called 
the Milky Way from its peculiar whitenefs, which was former- 
ly thought to be owing to a vaft number of very fmall ftars 
therein : but the telefcope fhews it to be quite otherwife ; and 
. therefore its whitenefs muft be owing to fome other caufe* This 
tradt appears fingle in fome parts, in others double. " 

" There are feveral little whitifh fpots in the heavens, which 
appear magnified, and more luminous, when leen through te- 
lefcopes ; yet without any far s in them" Five of which fpots 
lie particularly mentions. 

He next obferves, that " cloudy liars are fo called from their 
mifty appearance. They look like dim far s to the naked eye : 
but through a telefcope,they appear broad illuminated parts of the 
Jky ; in fome of which is one ftar, in others more. — But the 
moft remarkable of all the cloudy ftars, is that in the middle of 
Orion's Sword, where {even ftars (of which, three are very 
clofe together) feem to fhine through a cloud very lucid near 
the middle, but faint and ill-defined about the edges. It looks 
like a gap in the jky> through which one may fee, as it were, 
part of a much brighter region" 

Thefe quotations, without making any comment upon them, 
jhew, that the Milky Way is not owing to the ftars contained 
: in it ; that the telefcope fliews it to be quite otherwife ; and 
that it muft be owing to fome other caufe : that in refped: to 
the lucid fpots, in fome of them there are no ftars 5 in others 
but few ; and that one of them exhibits a remarkable appear- 
2iice of an aperture, or gap, that gave a ptofpe&into a brighter 
region : that the fpaces they occupy, though fmall in appear- 
ed c 2 ance^ 
f Aftronomy. p. 339— 40. Edit. 4th. 
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ance, are, perhaps, not Ids than ottr whole fofer iyftemj and 
that in them it fhotrld feem there is perpetual tmihterrapted 
day. 

From thefe phenomena it feems not improbable, that the 
Milky Way, and thofe lucid ipots, are parts of a concave bbdy or 
orb, of the fame nature with feme of the other heavenly bodies - 7 
and, whofe light, tranfmitted to us, exhibits thofe -phenomena,, 
according to the laws and circumftances, which regulate it. 

There is another, and ftill more remarkable phenomenon, 
that fuggefts the idea of fuch an orb : I mean the blue con- 
cave expanie, which furrounds, and appears to limit vifible na- 
ture i and which is the laft to be considered. 

It is thus explained by Sir Ifaac Newton ; who obferves r 
* € that all the vapours, when they begin to condenfe and coal- 
cfce into natural particles, become firft of fuch a bignefs as to 
refled the azure rays, ere they can conftitute clouds of any other 
colour. This, therefore, being the firft colour they begin to 
tefledl, muft be that of the fineft and moft tranfparent fkies : 
in which the vapours are not arrived to a groflhefs fuffieient to 
reflect other colours."* 

By this explanation it appears, that the caufe of this pheno- 
menon exifts within the earth's atmoiphere. If it really doth 
exift within it, the phenomenon, from the affigned caufe of it* 
feems to be nothing more than a blue tranfparent cloud, more 
or lefs extent! ve, in proportion as the atmofphere may happen 
to be Iefs or more charged with other clouds. 

If this were the caufe, would not the heavenly bodies, in a 
tlear fky, partake of the colour of that cloud, and appear blue, 
'cr be tinged with it, by means of their light faffing through 

the 

* Chamferf's Cyclopia, under the Word Blttentfr 
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tht blue cloud ? And would not this appearance indicate, that 
the blue rays of their light were transmitted, and the other 
coloured rays, for the moft part, reflected from the atmofphere ? 
Would not that tranfmiffion of the blue rays occaiion all bodies 
around us to appear blue, & long as the atmofphere, continuing 
clear, fhould exhibit the blue cloud ? And would not the co- 
lours of thofe bodies vary as other coloured clouds ihould fuc- 
ceed and predominate ? 

Would not this reflexion of the other coloured rays occaiion, 
not only a decreafe of light, but f with refpe& to the fun, a 
great diminution of its heat ? If the feveral different coloured 
rays do each, in refped: to heat, produce an equal effeft ; and 
all but the blue rays are reflected, fhould we not, in a clear day, 
be deprived of fix fevenths, or a proportionable part, of the 
fun's heat, which the feven forts of rays, had they been all tranf- 
mitted, would have afforded ? 

Such appearances and effects might have been expe&ed, if the 
affigned caufe produced the phenomenon : for the fun's light 
and other light, and alfo bodies in general, whatever be their 
colour, being viewed through a medium of any original colour, 
will appear of that colour, or ftrongly tinged with it. But it 
is apprehended, that no fuch appearances and effe&s have ever 
been obferved 1 m\^ therefore, that there is reafon to doubt 
the reality of the caufe affigned: the infufficieney of which 
may further appear in the courfe of thefe obfervations. 

But how is the exiftence of the orb deduced from thephe- 
itomenon ? — In the fame manner as the exiilence of the other 
heavenly bodies,, and the esdftence of the bodies around us are 
deduced : naihely, from the uniformity and permanency of their 

vifible Qualities* t>r .phenomena, 

In 
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In regard to bodies around us, whenever by fight we have 
been imprefled with certain ideas of colour, form, and magni- 
tude, correfponding to bodies near us, and at an approachable 
diftance, we have found, by conftant and uniform experience, 
derived alfo from, and confirmed by, every other fenfe and means 
of information, that fuch bodies do really exift : and having 
thus from experience gained the knowledge, that certain phe- 
nomena do infallibly indicate the existence of thofe bodies, the 
phenomena thernfelves do then alone become the undifputed 
evidence of that exiftence. 

Nature is fimple and uniform in its operations. From the 
fame caufe follow like eflfe&s j and thefe indicate the fame cauie. 
Bodies of every kind, through the medium of light, produce 
their refpeftive phenomena, and thefe demonftrate the reality of 
thofe bodies. 

From thefe principles we infer the reality of thofe terreftrial 
bodies, which, by reafon of their fituation and diftance, can 
only be the objedts of fight : and from the fame principles we 
alfo infer the reality of the heavenly bodies, the planets, and 
fixt ftars. If this laft inference be juft, is it not equally juft 
to infer, from the fame principles, the reality of the blue cir- 
cumambient expanfe : that is, that it is a real concave body, 
encompafling all vifible nature : which is the exaft defcription 
of the concave furface of the orb above-mentioned. 

There is one appearance of the blue expanfe, which may be 
thought to militate with the foregoing account of it. 

In a clear day, it appears of a brighter blue than in the night, 
occasioned by the fun's light refle&ed to us by the earth's at- 
mofphere. From which circumftance it might be fuppofed, 
that the caufe of the phenomenon doth exift within the atmof- 

phere, 
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phere, and is the atmofphere itfelf, or its vapour. It is appre- 
hended,; however, that this would be a miftaken fuppofition ; 
and that the appearance may be explained on principles, which 
will not only invalidate the fuppofition, but further fhew the 
infufficiency of the caufe, to which the phenomenon has been 
afcribed. 

For that purpofe it may be obferved, that the atmofphere 
being invifible, muft be without colour ; and has, perhaps for 
that reafon, no greater difpoiition to tranfmit or refled to us 
the blue rays of light, whether of the fun or liars, than thofe 
of the other colours : and, therefore, if the phenomenon be 
produced by means of the blue rays of thofe luminaries (which 
I fhall attempt to explain) the atmofphere cannot be the caufe 
of that production. 

With refped to the vapours in the atmofphere, which/ in a 
particular ftate, are faid to occaiion the phenomenon, they be- 
ing of different degrees of grofthefs or deniity, muft arrange 
themfelves according to that deniity, or their fpecific gravity. 
If then any of the ranges corififted of vapour, in a proper ftate 
to tranfmit or reflect to the eye the blue nn s only, the eiletf: of 
it would be deftroyed, or changed, by the groiier vapour in the 
lower range. Or if it fhouldfo happen (which feems very im- 
probable) that the whole body of vapour fhould coniift of par- 
ticles o£ the due fize, and in the proper ftate, to relied the blue 
rays, it could not long continue in that ftate, by reafon of the 
changeable nature of the vapour, and the numerous caufes, 
that are conftantly operating to produce a change in it. But 
the phenomenon is uniform and premanent ; and therefore muft 
$>e the effect of an uniform and permanent caufe. 

<*•■ A- 

Jt 
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If thefe obfervation^ b&ve myfpyqd&nQn, aether tib^.-Mmp^. 
phere nor its vapour, affifted by, ojr -afiiftji ng f the *//r£# Ught o£ 
the fun and ftars, can -be the cayie of the phenomenon. 

The atmofphere, however, or its finer and traRfpareni vapouf, 
contributes to the brighter hm of the phenomenon by day t 
which may be thus explained. 

The fun's light in its mixt ftate, refleded by the atmofphere, 
or by the tranfpareni vapour floating in it, enters the eye at the 
fame time with the blue light of the expanfe ; and both to- 
gether delineate on the retina afi image, formed by their united 
rays, each producing its effed. The light from the expanfe 
exhibiting the blue image ; the light from the fun illuminat- 
ing or brightening the image ; and both together imprefling 
the idea of that phenomenon, as it is difplayed in a clear day. 

If it fhould be aiked, from whence the concave expanfe de- 
rives its light, the anfwer is — from the numberlefs planetary or 
folar iyftems, which it includes : and particularly from thofe 
in the neighbourhood of it, which diredly anfwer the purpofc 
of enlightening, and in other tfcfpeds, accommodating its in- 
habitants. 

This light, tranfmitted to the expanfe through its atmofphere* 
is refleded back diredly and indirectly to the fyftems from 
which it ilfued : to be again, in a due fucceflion, remitted to, 
and refleded from, the expanfe. By fuch a reciprocation, ^and 
mutual interchange of light with each other, and among them- 
Mves, the feveral parts may be fupplied with the quantity they 
had refpedively emitted ; and the equilibrium of the whole 
maintained : whereby the evils, that might otherwife enfue 
from the wafte, or undue distribution of its matter, and the 
confequent alteration of its gravitation, might be prevented. 

To 
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^G ^flfef^ lyftems, according to their fituaiions, the ^ex^ 
ffonfe m^e^^^ Although to t>ur 

fyftem, or to us on this planet, it exhibits the blue concave bf 
ah alT-furrounding orb; which, in the Milky Way, and in 
fome other parts of it, fliines with a brighter light, it may to 
ether fyftems appear of other colours ; and exhibit to fome of 
them in fucceffion, according to their fituations, the feveral pri- 
mitive colours in the Order, in which the rays of thofe colours 
are feparated and claBed. 

Of one of thefe exhibitions, that of the blue colour, we 
liave ocular demonftration. But why fhould the expanfe ap- 
pear to us blue, rather than green, or of any other primitive 
colour ? If that appearance can^be explained 1>y the refrangi- 
bility ^of light, or by thfe feparation &F4t*nto its feveral colours, 
as pefl&ps it cath, the ^^odier ^peamneeseSf the expanfe to Other 
fyftems, naturally, if not neceffarily, follow. 

Experiments prove, that light is compounded of differently 
coloured f&ys j -s&d that after tklias paft through different nfie- 
diums properly difpofed, the rays are j n^fa£ted, or feparatedand 
daffed, according to their different refrangibility ^ and-ftiew 
fliofeccSlours in the order juft mentioned : that the three mcift 
refrangible of them, the blue, the indigo, and violet, which 
poflefs one half x>f 4he fpaqe fpread over by the whole, are fo 
nearly allied in colour, that the laft, when confiderably fpi^ead, 
are fcarcely to bediftinguifhed fron*-the neighbouring blue : 
for which reafon, thofe three ckfles appear as one, at a great 
diftaace from the refra<ftiRg medium-, and the blue thus cir- 
cumftanced, anci uniting thofe clalfes, may therefore be iaid to 
poflefs a fpace equal to the fpace occupied by all the reft. That 
from any fegment of a hollosv fphere, fuch, for inftance, as a 

D d concave 
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concave mirror, whofe arf, does not exceed fifteen o$ ei^l^sen^ 
degrees $ the cylinder of rays felling upon it parallel to its axis* 
will, if there be no refraction, be reflected to a focus round 
that axis : the focus being nearly equidiftant froni the pole of 
the fegment, and- the centre of itafphere ; and that :thoie rays, 
if previoufly refracted; and clailed into their feveraKcolour^ 
will, in their divergence from the focal point, , fhaw thofe GQ t 
lours in a reveried-order *: the refradion, however, occafto&ing 
an alteration in the pofition of the fQcim,and thedivergkg 
cone. 

To apply feme of thefe obfervations^ it m^y be' fuppofed,< that 
the interior fide of the expanfc has, m genera^ aa-t^ifcna* &xp* 
face, whichl m^sy: h^com^wpd as c<^Bppfed of 9. multitude* o£ 
fegpients^ each of : then>not exceeding a give^gre^:- tl^t itris 
furniihed within ^tmo^here>, p^(3^ng, income peculiar mode* 
the power of refra&ing 1^ 

refpe<Stiw cWfcs^ an^^^^^ to the expanje ^ which- 

alio may be conceived a^ affixing, by : its' rf fte&ng popery ia 
their ckilificatiofi . : that th& umimlttai my& :wpt*ld> in ? tibeifc 
claiTed ftate, be reflected from it; in all directions ? and that 
fiich of tfaen^fcj? far the gf^teft^parfeof the whole) asihoulek 

eomQ 

*'& Gr&oefandfs NfettirallPhaofophfi Boot III. ch. xy. pr6p. S13. 

f That thefe parallel rays (parallel, I mean, to any and every conceivable di- 
ameter-line, of 1 the expanfe) mud corrftitute trie greateft quantity or proportion of 
the reflected light, will be inafl^eft ' from thefe confiderations :-*-That they come 
to every fegment r or; part of the expaitfe from the oppofite part of it, and from the 
fyftems fituated between fuch oppofit« ; parts : that the diftance of any two.oppofite 
parts from each other, equal to the diameter of the expanfe, is the greateft that 
can take place' within it Y that there muff, therefore; be, in the fpace between them* 
a gr<&ter:atti^ eo^airift with light; itfi^Aere ~car*:be^i* 

r, ; i' any 
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4»0me to die attiaofphere in parallel lines^ or in cylinders, whofe 
axes were diameter-lines oJFvthe expihfi^i^and whofe bafes ware 
equal to thofe fegments, would pafs through the atmofphere 
to the correfponding fegments of the expanfe, and be refle&ed 
from them ; and afterwards, in the Jame clafTed ftate, unite in 
a focus, from which they wpttld diverge, and exhibit their fe- 
veral colours. 

To give fome idea, though an imperfedt one, of that focus, 
the reflection and convergence may be conceived as made (fome- 
what in the manner above-reprefeftted) from the fegments: com- 
pofing the whole furface of the expanfe : that each fegment 
would refted a cone of rays, terminating in a focus ; and that 
'the united foci of thofe cones, which muft be oonlidered as 
coming from .all quarters of the -expanfe, would conftitue its 
^enetffr'fcctts; "* " " ' "\ 

In feme fuch ■'■^fpoBtfon,' arid ftate-of filings, as Tiere repre- 
#nted, it is conceivable/ that the fyftem-light, tranfrtiitted to 
ihe'feipah^'t^ might he relieved from 

thofe fegments - ind For the mdft part converge in cones to- 
wards a general foxms : where, by means .©f ^fefc sefm&ion and 
ftparatioa* it had undergone in that tra^tfffiiflion and refte&ion, 
it would be, iii? ieach eone, arranged ^rclaffed, according to 
tb^r 4ifi^©nt crc&aagibility and reflexibilrfy of its fays. After 
the fa^s had'paft the boundary of their focus ; they would in- 
t$iie& each other, arid form new and reverfed Gones, or conic 

D d 2 figures : 

any extra- ccrittal 1 t3ffeSion ; and that this may be affirmed of every two. oppofite 
parts & ftgments4n t^ the expanfe, l^e efFedt of the atmof- 

phere, kri£ga*d^^ Theferays, likethefun'r 

$ays at the earjth, ,arc confider«4 as parallel, by reafon of the great diftance »of the 
radiant bodies, and the confequent extreme minutenefs of the angle of divergence 
atTu^H a diftance, 
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figures : in which each fori of the coloured rays, as before ^t&e 
interferon, would generally be together;, and in that aflbciated 
ftate, continually diverge in proportion to their diftance from 
the line of interfe&ion. 

But perhaps the whole of this effeft, the claflification of the 
rays, may be caufed by- the refle&Ing power of the expanfe : 
which, in that cafe, would receive the rays in the fame mixt 
ftate as the d$re& fofar light' comes- to the earth : with refpedi 
to which, we know that it frequently undergoes a claflification « 
by refledion, as welt as by reffadtion. . 

In either cafe, as the three moft refrangible, and reflexible 
clafTes, . at a proper diftance from the focus,, are not to.be dif- 
tinguifhed from each other,, but all appear blue : and as the 
blue, at that diftance and beyond it, doth therefore poiTefs fo 
large a portion of the interior fpace of the expanfe, it is con- 
ceivable,, that many.fyftems may be.fb placed,, as to be on all 
fides in the .direction of the rays of that colour j and to which 
the whole expanfe would, for that reafon, appear blue. 

Witlr refpe£tto the earth, it is probably fa fituated as to be 
in all parts of its orbit, principally within the limits of fuch 
clafTes as are cdmpofed of the blue rays ; and partly within the 
verge of clafles* whofe rays, by reafon of their imperfe<£fc fepara- 
tion being in a mixed ftate, exhibit a brighter light. The pre- 
dominant colour, therefore, of the expanfe, as it refpe&s the 
earth, is blue ; with interfperfions of a brighter light, fuch as 
the Milky Way, and other lucid parts of the expanfe :~ whofe 
irregular appearance, in the Milky Way, may be owing (as, 
hath been already fuggefted) to the particular conftru&on and 
configuration of its parts ; the brighthc&'ef which- feems to 

intimate 
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intimate fome peculiarity in their conflitution, and in the cir- - 
eiunftlances attending^ them; 

Nature thus- exhibiting, on a broad fcale r phenomena, which* 
our little experiments can exhibit only in miniature ; and of 
which thofe experiments fometimes lead' to a happy explana- 
tion. 

Whether the foregoing be fuch an explanation; or wholly' 
chimerical, in reference to the colour of the expanfe, does not* 
affe& the expanfe itfelf : whofe exiftence, eonfidered as an all- 
furrounding orb, may be real* akhougk the afligned caufe of 
its colour be demonftrably without foundation. 

From the feveral phenomena- above-mentioned, unlefs the 
evidence fuppofed to arife from thfem tfe futile, or madmiflible, 
there is reafon to conclude, that ~ an* alfefurrounding orb dotxf 
really exift y and that the blue expanfe is that orfi^ 

It is an obfervation of Sir Ifaac Newton, €< that the main bll^ 
iinefs of natural philofophy, is to arguefrom phenomena, with- 
out feigning hypbthefes ; -arid -to dedtice* caufes from effedts; 
till we come to the very firft caufe, which certainly is^not me- 
chanical ; and not only to un&ld*the mechaniim of the world, 
but chiefly [among others th&r are mentioned] to refolve thefe; 
abd fuch >iik£<jufcftiofts, viz. Whence is it,- that the fun and 
planets gravitate towards one another, without denfe matter be- 
tween them ? and what hinders the fert ftars from falling upon 
one another ?* 

Agreeably to > the foregoing o&fervation, the author of this 
memoir having adduced certain phenomena, he hopes not im - 
pertinently, has endeavoured, not only to argue from them, and 
to deduce the caufe from the^ effects, but to refolve that great 

qu$ftion 

* Opticks. p. 344, 4th edit, 8vo. f 
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qu^ftk>n c^cerni^.t^e-^^-^i^fi^ and ^eJbe^venly jbofUeejtsi 
general, namely, What hinders them fromr falling ^pon one 
another, and thereby inlying ^w 

his endeavours have been ^iqcefefiijly applied^ thofe who a»rc 
converfaut in fubje&s of this.f^ure,;^!^^ to judge. 

In regard to the fubjedl in hand, there feems to be a happy 
co-incidence between phenomena and fcripture ; and, therefore, 
in further evidence of fuch an orb, and in evidence of feveral 
other orbs fimilar, and concentric to it, w© may r/scur to fcrip- 
ture : feveral paffages of whicb appear applicable to that pur- 
pole. 

It feldom happens that natural phiiolbphy is made to borrow 
affiftance from thence ; but; though fcripture may not be intend- 
ed to inftruft us in the philofcphy of material nature, it may 
neverthelefs give, and be intended to giv£, fcmeihints of its con- 
stitution, or general iyftemu 

As the paffages referred to, do not need any laboured com- 
ments, a very few obfei-vations will fuffice to explain and ap- 
ply them. 

A remarkable <one, and which may Ibrve* in fcmemeafure, 
to elucidate the reft, is this paflage, " It is God that buildeth 
his ftories in the heavens."* In the Englijh tranflation, which 
agrees with the French, with the Latin of Cajiellia, znd o£ 
Tremellius and Junius, the marginal reading, referring to ftories, 
is fpheres and afcenfions. The former explanatory of ftories : 
the latter, another word for the Hebrew ; and which anfwers to 
the Greek of the Septuagint. All which, both feparately and 
together, give the idea of a fucceffipn of concentric fpheres, 
^tfcending one above another, like the ftories of a magnificent 

building : 

'* AmoS) ch. ix. 6» 
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t&ielihg : and, agreeably to that idea, though on very different 
principles, perhaps thofe of the Ptokmeian fyftem, the text has 
heen explained** 

This conftru&ion, which appears to be a natural xme, gives 
a meaning to the text, — a meaning illuftrative of the omnipo- 
tence of the Architect : and, at the feme time it elucidates 
fome other texts relative to the fubjed, it is perfectly defcrip- 
live of the concentric fpheres, or orbs, above-mentioned. 

The faipe idea is intimated in the fhort account given of the 
creation by Mojes, who feems to refer to- two firmaments— 
The firft he mentions is limited to the earth and its atmof- 
phere ; and the other is that in which, the fixt ilirs do appear, 

It is this latter, that is here to be conftdered : concerning 
which, " God faid, let there be lights in the firmament of 
heaven /' and concerning ydiich itis-declaredy that * r God fet 
thofe lights in the firmament ,, || 

The radix of the Hebrew word, tranflated firmament, " is 
applied to God's fpreading dut the £ky, ; to the fkmtfment* or 

fpacious 

* Qu} ®#fieat irt co>!o (idfefireffiis ccelis) afcendones fuas^rphoras fuas — gra- 
dus fuos : i. e. orbes coeleftes, qui funt velut'gyadus ; unus fupra alteram; 

Roli fynspfis in loc. 

Mr^^^/ijj-^bftVexpl^ii^of iWMoftiib tfccontit of the Creation is natural, 
and mineral feems to^bs jttft, mafes no: diftin&dnr of firiiainents : whicl^ haw- 
ever, I\e might have made, without injuring his theory ; and which his own rules 
erf interpretation would have juftified. 

The upper firmament, or blue exfteftfeyfriw&c^ "fet," ' 

fc ¥¥8^ ^ ve inelMed^<3gbt^ef> Wk^t1ifemviii^heJ^drlrV)Fde fourth day , or year, 
as it was rendered vifible at the fame time, by means* of threartli^^atrho^nerV/m 
that year, becoming tranfpafre^Y' which* atmbfi^e^, 1 actoMng* to" Ms : theory, is 
the Jotf^ifimiameat* o^efcgaftfe. He iftppofe^tfie earth had*ntf roT&imrabput 
ifa axisjuatiltiie dfehage';-aircP, thbrefbre^, that 4 its' anfiual revolution round the fun» 
IwwWroccafion the antediluvian day to be exatfly commenfurate with the year> 
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fpacious extenfion, which is fpread abroad between the earth 
&nd the clouds : as aljo to that other firmament, or fpacious ex- 
tenfion, which is above the clouds, where the heavenly bodies 
are placed*"* 

The origin'4 ^word *f- rnsans, not only firmament, but ex- 
^panfe, or fpacious exterifion. In the Engtifh tranflation, and 
-alfo in the Greek of the Septuagint, it conveys the idea of fome- 
thing firm andlblid. Some other tranflations adopt the other 
■■acceptkm of it. It feems to include both ; and in that cafe 
means fome thing folid, and fpacioufly extended. 

This explication of the 'term, conne&ed With the appearance 
of this firmament', 1 of expanfe, gives us the intimation of a fo- 
lid arid 4p&ciOufly extended orb, or fphere : and anfwers to one 
of the ftories, which God built in the heavens. 

" The heavens Jdedare-the glory.of God : and the firma- 
ment fheweth his handy- work.' * — Here is a clear diftin&ion 
f between*the r heavens and the firmament. By the former, are 
meant &e heavenly bodies ; and by the latter, the firmament, 
or expanfe, m which they appear. 

The fame obfesvations maybe applied to this, as have been 
applied to -the foregoing paffage. 

Another, and more defcriptive of fuch an ; orb, is the follow- 
ing, one : " Haft thou fpread out the fky : which is ftrong, 
and as a molten iooking-glafs : ,, || or, as a. mirror made of po- 
lished 

* Baylor's, Hebrew Concordance, root 1826. 

t The author of this memoir, being unacquainted with Hebrew, fpeaks of its 
gleaning by information only. 

X Pfalm xix. j. Caelum hoc ftelliferum. Poli Syn. 

B Job xxxvii. 18. An expandifti cum eo (eum adjuvando) athera, vel coelos, 
velfirmamentum i Jloc gneci vocant ilereoma quod~fir.mum fit, etfua fe velut 

virtute 
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Blhed metal. The forementicmed French and Latin versions, 
and the Greek of the Septuagint, do, in this pafTage, all concur 
with the Engti/h, in reprefenting the fky as ftrong, firm, and 
folid. The Septuagint efpeciaily, expreffes this idea with pe- 
culiar force ; as doth alfo the Hebrew original : which, in this 
place, refembles the fky to a fpeculum, or mirror, " made of 
polifhed metal."* 

*< The elegant fimile of the mirror cannot be underftood 
without recollecting, that their looking-glaffes (or mirrors) were 
made of metal highly polifhed. "f- 

This defcription fhews the fky to be, not only firm and io^ 
lid, but remarkably adapted to refledt light -, and fo far inti- 
mates the caufe, why it is vifible. The fky here, as the fir- 
mament in a former claufe, correfponds to one of the ftories, 
which God built in the heavens. 

There are other pafTages, which mention the fpreading out, 
and flretching out, of the heavens ; and this as declarative of 
the difcretion, the underftanding, the wifdom, and power of 
God. But if it be a mere appearance, arifing from the atmos- 
phere- vapours, in a particular ftate reflefting to us the blue rays 
of light ; or if it be a mere circumftance attendant on, or refult- ' 
ingfrom, the atmofphere ; and doth not indicate the real ex- 

E e iftence' 

virtute contineat, nulla re nkens. JEthera, vel ccelos— qui folidifllmi— qui funt 
fortes : item ficut ipeculum fufum, five concretum. — Ccelos, quibus jirmitas tribui- 
tur Prov. viii. 28. unde poets ccelum vocarunt kalkeon ouranon. Specula fufa in- 
telllge ex sere vel chalybe. — Vox fortes foliditatem denotat.— Ccelum, — •folidiffimum 
Ut fimul cohsereat. Poli Syn. 

* Fufum, firmum, validum, inftar fufi et confiftentls metalli. Taylor** Hebrew 
Concordance, root 783. 26. 

f Scott': Book of Jot, P- 35^ 
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iftence of what is declared to be thus fpread or ftretched out, it 
is then, in a comparative view, but an inferior inftance of wif- 
dom and power : by no means fuch an inftance of them as to 
entitle it to be mentioned in the climax, in which it is found : 
much lef$ to be the head, or principal member, of it. 

The following, which is one of thofe paffages, and in the 
fenfe of which the aforenamed verfions concur with the Englijk, 
will fliew the climax.— — " He hath made the earth by his 
power : he hath eftablifhed the world by his wifdom ; and hath 
ftretched out the heavens by his underftanding."* — The earth, 
including its atmofphere — the world, or heavenly bodies col- 
lectively — the ftretched-out heavens, or blue expanfe. This 
remarkable climax, afcending in dignity and importance, fhews, 
that the laft ; and principal member of it, the expanfe, is not 
only diftind: from the earth, and the whole fyftem of heavenly 
bodies, but that it furpaffes them in excellence 5 and that it is 
the capital, among the works of the vifible creation. The de- 
fcription of it, and its rank in the climax, indicate, that it is 
the fame firmament or expanfe, above -defcribed ; that the 
fame obferyations are applicable to it y and therefore, that this* , 
and the parallel paffages alluded to, may be adduced in further 
evidence of its exiftence ; and, confequently, of the exiftence,* 
of an all-furrounding orb. 

The lame idea is held forth in a part of the addrefs of wifdom * 
in Prov.viii. 27 — 29 : the fenfe of which may beexpreffedin the 
following tr^nflation j which differs from the common Englijh 
tranfktion,_ no further than the apprehended fen& pf the text; 
makes neceffary. A few explanatory notes arc interfperfed^ 
by way of iljuftration, 
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Wifdom fpeaking, fays,*— verfe 27. " When God prepare4 
the heavens [the whole fyftem of vifibk nature] I was prefent. 
When (with refpeft to the heaven) he fet an orb around the 
fiiperficies of the depth [the immenfe fpace included within 
the orb : in reference to which, that fpace may be juftly called 
the depth] : v. 28. When he gave folidity and ftrength to 
(that orb) the iky above ; and when he eftablifhed its foun- 
tains of waters [its interior and exterior atmofphers] : v. 29, 
When (with refpedt to the terraqueous globe) he gave to the 
fea his decree, that its waters fhould not pafs their bounds ; 
and when he appointed the foundations of the earth, then I was 
by him," 

If this tranflation and illuftration, be juft, the text, which 
only gives the great out-lines, or capital parts of creation, 
ftrongly imprefles the idea, that there is an orb furrounding all 
vifible nature 5 that it is ftrong and folid ; and that it is fur- 
nifhed with an interior and exterior atmofphere : all which is 
further defcriptive of one of the flories, that God built in the 
heavens. 

In fupport of the tranflation and illuftration here given, I 
had collected, in a marginal note, a number of authorities from 
Pool's Synopfis : but it being fomewhat long, and thofe who 
are qualified to judge in the matter, being able to recur to the 
Synopfis, it is omitted, 

Befide thofe authorities, and in further fupport of the tranf- 
lation, may be adduced the 148 th pfalm : where are Enumera- 
ted, in a regular fucceffion, the heavenly bodies, which coni- 
pole the material fyftem :— -the fun, moon, ftars/heavens, arid 
waters above the heavens. 

ff Be 2 "~ s ' " " - 'The 
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The diftind notice there taken of thofe bodies* and the ar^ 
fangement of them according to nature, make it probable, that 
.by the heavens (in that paflage, as in fome others) are intended 
the orbs> that have been defcribed. And, in regard to the 
waters above the heavens, they do plainly intimate, that thole 
orbs are each, like the earth, environed by an atmofphere re- 
plenifhed: with' waters, to anfwer the Same purpoSes with the 
attnoipheric waters of the earth . ; — Of that paflage, there will 
preSently be occafion to take Some further notice,. 

If fome happy genius, well verfed in Hebrew, and the phi- 
lofophy of nature, would arrange in due order, and faithfully 
tranflate, thofe parts of fcripture,. that in any reSpeit refer to the 
conftitution and economy of nature, and this with a view of 
reconciling them to nature, we fhould probably find, that fcrip- 
ture philofophy and natural pliilofophy would mutually illus- 
trate each other.. Such a tranflationand illurtration would be 
a real, acquifition to. Science 5 and might lead, to discoveries, of 
which, at preient, we can form no idea, 

One quotation more,, amidft a further number that might be 
offered, will clofe the evidence,, 

" The heaven, and the heaven of heavens, and the earth 
alfo, arethe Lord's. " " Thou haft made heaven, the heaven 
of heavens, with all their hofts : the earth, and the Seas, and all 
things in them." " Praife him, ye fun and moon, ye Stars, 
ye heavens of heavens, and ye waters above the heavens/'* 

There are other paflages of like import : but thefe contain- 
ing all the . varieties of expreflion I have obferved concerning 
the material heavens, or iyftem of nature, may be thought 
Sufficient. 

Thai 

5. Dettt. 1. 14, JVJ. a..& P£ cxlviii. 3, ^ 
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That the material heavens are here intended, there can be no 
foom to doubt, as they are mentioned in connection with the 
earth — with- their hofts — with the earth and feas, and the things 
contained in then* — with the fun, moon and ftars— -and with 
the waters above the heavens. They are evidently coafidered 
here as forming, in conjunction with thofe other bodies, one 
vaft fyftem j whofe feveral conftituent parts are, in the laft 
claufe of the quoted text, ranged in the order, in which it is 
natural to fpeak of them -, and in which, reckoning from the 
centre of our folar fyftem, they do in reality exift. - 

Here is a plain defcrimination between the heaven ; thehea* 
ven of heavens ; and the heavens of heavens : which muft im- 
ply fome eilential difference between them; To fuppofe the 
contrary is to confound language, and involve it in uncertainty, 
It would be to fuppofe thofe expreflions void of meaning ; and 
would be treating fcripture with tile indecency, to which no 
other book, appearing to be dictated merely by common fenfe; 
would be entitled, Thofe expreflions, then, neceffarily imply 
fome effential difference in the objects of them : and what that 
difference is, the quotation from Amos points out. The gra- 
dation, refpedting the heavens, is remarkable ; and without re- 
curring to any thing elfe, fuggefts the idea of ftories in them^ 
orb beyond orb, as above explained. The feries too, in which 
they are mentioned — the fun, moon, ftars, heavens;, and wa- 
ters above the heavens — and the place they hold in the feries> 
fuggeft the fame idea : which is ftrengthened and confirmed 
by the exprefs declaration, that in fadt there were fuch ftories 
Built by the Almighty : or, as it is otherwife exprefled, that 
f he made them with all their hofts/' 

The 
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The laft member of the feries is the waters above the heavens. 
Thefe waters, arguing from analogy, feem to indicate, and to 
be deieriptive ol atmofpheres, that furround thofe orbs, amply 
provided, like our atmofphere, with waters, and other elements, 
proper for the fupport of animal and vegetable life ; and for 
other important purpofes. 

The number of thole ftories, or concentric orbs, feems in- 
definite. The gradation clearly denotes a plurality of them : 
each haying its hofts — its funs and planets, or fyftems. The 
ample fpaces between them, like the fpace infolded by the orb, 
to which we more immediately belong, are beautified by thofe 
glorious bodies, which, within each of the orbs, conftitute 
fyftems innumerable, ferving the like noble purpofes, which 
our folar fyftem is calculated to ferve, and doth ferve* 

The foregoing paffages of fcripture thus interpreted, appear 
to agree, in their refult, with the phenomena above-mentioned i 
and, like them, to be naturally, and without force, applicable 
to the purpofe, for which they were produced. Such agree- 
ment, it is apprehended, fhews the propriety and fitnefs of the 
interpretation : as, on the. other hand, a difagreement with phe- 
nomena would prove the uniitnefs or falfity of any interpreta- 
tion ; and manifeft it to be totally inadmiffibkc 

When fcripture and phenomena thus agree, they mutually 
elucidate each other y and, in that cafe, what is deducible from 
the one, is confirmed by the other. As, therefore, thofe pat 
fages agree with the phenomena, they both together corrobo- 
rate the evidence, which each afforded feparately, of the exit 
ience of an interior orb. 

With refpeft to the exterior orbs, the evidence for them 
^nuft reft on fcripture. There can be no phenomena, from 

which 
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which to deduce their reality : tinlefs the aperture* or gpp afore- 
nuentioned, with what it difclofes, be admitted as fuch. 

The phenomena, exhibited through that aperture, are indeed 
remarkable ; and may indicate an exterior orb, or the bright re* 
gion between that, and the orb, which more immediately fur* 
rounds us : in which bright region, as well as in fome other 
of the lucid fpaces in the expanfe, there feems to be an unin- 
terrupted and perpetual day, 

If in fail there be fuch an aperture, the fame 5 appearances with 
thofe, from which it was deduced, may indicate other apertures in 
the other lucid fpaces; and in the Milky Way : fi>r the afcertain- 
ing of which; the obfervations of the ingenious Mr. Herfchell, 
with his largeft magnifiers, fhould he think proper to apply 
them for that purpofe, might happily conduce. 

Among the purpofes, for which thofe apertures were intend-* 
e&, if they really exift, this may be. one,— to give to the intra- 
arbic, and tranf-orbic fyftemsv fome intimation of each other, 
and of their mutuali-elation ; and to afford them a glimpfe of 
the.grand complicated fyftem, of which they are parts * 

The immenfity of thofe orbs doth not invalidate their exif- 
t&nce : on the contrary^ immenfity is fa congenial to our ideas 
of the Creator, and his works, that it affords, as applied to 
thofe orbs, an internal prefumptive proof of their reality > 

On the fuppofition of their exiftence, what an affemblage of 
glorious bodies do they exhibit ! peopled by an unlimited va- 
riety of beings, and arranged in a gradation beautiful and afto-^ 
mining ! Trace the gradation from the fmaller to the larger 
pjtanets, circling around their fun, and with him forming a mag- 
nificent fyftem ! Trace.it from that fyftem, through fuccef- 
live fyftems, to their • furrounding orb ! Trace it from orb to 
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orb, and through their Several 'hafts -of fyftems up to the fupe. 
rior orb, and its ambient atmofphere ! Trace it in every pof 
fible 4ire6tion, from the common centre to the utmoft verge ol 
that atmofphere, and the moft wonderful phenenrena, in a rap- 
iure-infpiring fucceffion, ftrike.the mental eye ! impreffing the 
idea of a complete whole, felf-balanced, and held in union by 
univerfai gravitation ! exhibiting a fuperlatively grand fyftem of 
fyftems, embofomed in the infinite, all-comprehending effence 
of the Creator ! 

Grand and magnificent as this fyftem is, there may be ano- 
ther incomparably more fo ; compofed of myriads of fuch fyf- 
tems, governed by the fame laws, and w r ith it furrounded by an 
immenfe orb, to counter-balance the gravitation of the included 
fyftems. 

That other fyftem may be a part of a ftill more Splendid one, 
formed on the fame plan j and this latter may enter into the 
compofition of other fyftems, beyond comparifon fuperior to it : 
each Succeeding fyftem, in a regular progreflion, rifing in dig- 
nity and Splendour, And thus we may go on, enlarging our 
idea of thofe fyftems, indefinitely. 

What is there to check that idea, when we confider the in- 
anity of Space, in connexion with the infinite wifdom, power 
and benevolence of the Author x>f nature $ and at the fame time 
refledt, that infinite fpace is the proper, and the only adequate 
theatre for the difplay of thofe perfections, and of fuch a cha- 
racter ? 

This hypothefis, by introducing folid orbs, may poflibly, on' 
a fuperficial view of it, be thought a revival of the ancient or 
Ptolymeian Syftem, and to grow out of it. But on the con- 
trary, it will be found, upon examination, totally inconfiftent 

with 
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• with it ; and to be in reality the offspring of the new philofb' 
}§fty : derived fi-oin the grand 1 prmciple of that philbfophy— . 

: tmiverfal gravitation. 

Opon the whole :— The hypothefis, foferas it relates to the 
«xiftence of the interior orb, immediately furrounding the vifi- 
ble heavens, the author of it apprehends to be a probable de-> 
du&ion from the principle of gravitation -, and to be deducible 

► alfo from phenomena and fcripture. He offers it for confidera- 

r tion, with the hope, that if it mould appear not wholly ground? 

ilefs, it may be jptodu&ve of a happier illustration. 
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